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Zoecon Corporation has conducted and cubmitted a series of
studies to determine the exiclogy of skin lesions in laboratory
animals following exposure :to fZluvalinate. Fach of these
studies has been reviewed ané classified a3 core-supplementarv.
Mone-the—-less, the studies whz~ considered collective.y indicated
by the weight of their evidencs that,

° the appearance of skin lesions in rats is a result of
a topical dermal phenomena and not the result of a
systemically induced effect and,

° that the experimental data developed for rats though
not directly applicable to dogs fand mice), because of the
argument of species difference, is supportive in drawing
the same conclusion for dogs (and mice) as was ccncluded
for rats.

One consequence of these studies and their conclusion hes.
been to define the NOEL for the 90-day rat study. The NOEL
for the 90-day rat study is now established for systenic effects
as 3.0 mg/kg/day.

A second consequence of these studies has been %% eliminate
from consideration, in dogs, the effect of skin lesicns in
determining the NCEL. This leaves cnly the question of spleen
weight as an unresolved issue in cefining the NOLL in the 90
(and 130-day) day dog study. 1If the question of the spleen :
resolved the 90-day MNOZL coulé be established for dogs at 5.0

mng/kg/day .
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Currently the 90~day dog study is being used to calculat.:
the NOEL for tol.rance purposes. .

Conclusion:

1. Based upon the evidence available it is reasonable to
conclude that the issue of skin lesion formation in rats (dogs

and mice) %“is been satifactorily resolved.

2. The MOEL for the 90-day rat feeding study is now

defined as 3.0 mg/kg/day (equvalent to 60.0 ppm of compound

in the diet).

3. The NOEL in the dog study still needs to be defined
but would be 5.0 no/kg/day (equivalent to 200.0 ppm of compound

in the diet) if the question of spleen weight is resolved.

(Lo~ R. Veccad=b

Albin B. Kocialski,
Toxicology Branch
Hazard Evaluation Division
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Over iew:

Dermal lesions have been observed in rats, mice and dogs
administered fluvalinate in subchronic and chronic oral toxicity
studies. Rats and mice received fluvalinate incorporated in
ground laboratory chow whereas dogs received the test compound
enclosed in a gelatin capsule which was administered by oral
gavage. Dermal contact of medicated feed occurred with rodents
due to the nature of the study (chronic or subchronic feeding
study). Dermal exposure between dogs and technical fluvalinate
is also suspected to have occurred through contact with the
animal's vomitus and diarrhea (NOTE: the compound is a centrally
acting emetic in dogs and also produces diarrhea, hoth responses
were dose dependent.)

Specific studies were designed to determine the etiology of
the lesions. Lesions in the dog were observed in/on the feet,
genitals and neck area. Lesions in the rat were observed in/on
the upper body primarily in/on the head and shouldar area and
forelimbs.

rarefnl consideration was given to selection of an appropriate
test model. The investigation focused on the albino rat rather
than the dog as explained herein.

Zxperiments were designated to isolate systemic exposure (by
the oral route) from dermal exposure to determine whether the
fluvalinate exposure resulting in dermal lesions was systemic (by
the oral route) or topical. This isolation of routes could easily
be done for rats but not for dogs. 0Oral fluvalinaze, is as was
mentioned earlier, an emetic¢ in dogs. Rodents on the other hand
do not have the ability to vomit. 1If rats received a dose of
compound delivered directly into the stomach it can only be
absorbed or eliminated in the feces. 1In the dog adéministration -
by gavage led to systemic exposure and vomiting and diarrhea,
which assuredly resulted in skin contamination with the compound
as both the vomiting and diarrhea were profusive. The investigation
therefore focused on the alhino rat.

The submitted studies nave been reviewed and classified as
core-supplementary. However, when the studies are considered
collectively the weight of evidence leads to the conclusion tha+
the lesions which appear on the rats are secondary to a dermal
contact phenomena and not the result of systemic toxicity
resulting frcm oral or dermal absorbtion. 0On the basis of the
data presented this reviewer agrees with the general conclusion
that the lesions are secondarv to a dermal contact with fluvalinate
and also agrees with the snecific conclusion(s) of each ILadividuial
study.
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Rationale for the Position that Skin .esions in Rats Are

the Result of a Topical Phenomena Secondary to Dermal Contact

with Fluvalinate and Not the Result of a Systemic Response.

IRDC studies numbered 322-049 and 322-050 showed that when
test animals were orally gavaged with test compound and strict
procedures were followed as not to dermally contaminat2 the animal
no skin lesions and no scratching was observed at anytime period
even though their toenails were not clipped or surgically removed.
This result gave a strong indication that skin lesion formation
was not the result of systemic exposure by the oral route in
rats. However, those animz's that received the test compound in
their feed developed skin lesions and were also observed scratching
themselves. However, having shown that the oral route was not
involved in skin lesion formation it was necessary to show that
the lesions were or were not caused by a systemic response by way
of dermal absorbtion of fluvalinate.

A radiolabeled dermal absorbtion study was conducted by the
Biochemistry Dept. of Zoecon Corp. (and reported as study number
3760-1A-06-82). This study conducted on two rats (one restrained
from being able to orally groom itself, and the second rat not
being restrained from being able to groom itself orally) revealed
that oral grooming removed nearly all the applied compound “rom
the skin. This was shown by the presence of ca. 70% of the
radiolabel in the urine and feces, l1% in/on the carcass (bhoth
internal and spread out on the exterior of the hair coat through
grooming) and only 2% of the radiolabel remaining at the application
site. However, the animal that was restrained (oral ingestion
precluded) revealed that nearly 78% of the applied naterial
remained at the application site, 3% in/on carcass and 1% in the
urine and feces. (NOTE: recovery efficiency in both animals was
24 and 82 percent respectively). This experiment effectively
removed dermal absorbtion and a resultant systemic response as a
possible explanation for the presence of skin lesions.

Having effectively eliminated both the oral and dermal route
as possible routes for the generation of skin lesions through a
systemic effect attention was focused on th2 probability of a
localized topical response phenomena to fluvalinate.

It was known from previously submitted dermal studies (sece
"one-liners, Cas. No. 934; ADLDgg Doc. No. 001786; 2.1-Day Dermal
Range Finding, Doc. No. 002256 and a 21-Day Dermal Rabbhit, Doc.
No. 002256) that minimal dermal irritation was observed under the
test conditions (NIOTE: these studies are conducted with an
occlusive wrap at the site of apnlication).




Studies were conducted in Japan to test the probability of
lesion formation via a localized topical response phenomena.
Fluvalinate was applied topically to the dorsal cervical area of
the rat. This area was not accessible by hind foot or mouth.
Animals were chserved scratching as close to the application site
as the hind foot could r2ach. Lesions were formed and vere
similar in nature and progression as observed in chronic feeding
stadies. Scab formation was observed outside the zone of
application. Scabs were not formed at the actual zone of
application.

It was already known that the compound was not a strong
irritant nor did it produce allergic contact dermatitis.
‘Additionally a systemic response was cffectively eliminated by
the previously reported oral gavage and dermal absorbtion studies.
An itch sensation was suspected.

It was reported (references were provided in the document)
that stimulation of C-fiber mechanoreceptors located within the
epidermis is the source of perceived itch sensation in humans and
the effective stimulus for reflexive scralching behavior. Changes
in the chemical environment of these C-fiber nerve termini, as
well as mechanical stimulation of mechanoreceptors effectively
trigger firing of the nerve.

Two experiments were conducted in Japan which consisted of
the parenteral administration of fluvalinate into the skin of
rodents. One experiment consisted of an intradermal injection
(stratum germinativum of the epidermis; frece nerve endings
monitoring pain are found here) of fluvalinate. This resulted in
a lesion (scratch marks observed) essentially no different from
lesions observed in the chronic feeding studies. However a
subcutaneous injection led to immediate and transient grooming
of the injection site but no lesions (abrasions/ulcerations)
were observed. This latter study was replicated and scratching
and lesion formation was ohserved. However, it was zrgued that
in this latter experiment there was leakage of the technical
upward into the epidermis as evidenced by brown spot formation
of the injection site. (NOTE: the color of the technical material
is amber). This reviewer helieves this explanation is plausible.
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It is therefore concluded that the lesion formation as
observed in subchronic, and chronic feeding stadies as well as
the 28-day pilot studies included with this submission (IRDC
studies #322-049, -050.) are due to a localized topiczl dermal
phenomena, and that the severity of the lesions result in severe
and adverse secondary effects of the test animal.

The issue of skin lesion formation in rats is therefore
resolved.

Other conclusions derived from the submitted studies are
summarized below:

°The Sprague-Dawley rat is not uniquely sensitive to topical
lesion formation as caused by fluvalinate.

°Skin lesion production is not due to
moiety or to the primary acid metabol
acid.

»e presence of cyano
e, chlorsanilino

.
[
i

°Skin lesions, like other biological effects result sole_,
from one specific isomer, the 2R S iscmer.

°There was no positive evidence for a phototoxicity mechanism
for lesion formation.

°gSelf-inflicted trauma (scratching) plavs a crucial role, in
exacerbation of an existing lesion and orevention of healing.

°Similar dermal lesions were produced bv fenvalerate.
Rationale for the Position that Skin Lesions in Dogs Are the

Result of a Topical Phenomena Secondary to Dermal Contact with
Fluvalinate.

Fluvalinate was administered in a gelatin capsule by oral
gavage at doses of 2, 5, 15 and 50 mg/kg/day. Emesis and diarrhea
were observed in all groups including controls. The control h
group and the two low dose groups did not diZfer as t2 frequency
and severity of these responses. The two hizgh dose groups, however
showed a log dose response increase :n both severity and frequency
of emesis and diarrhea.
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Localized lesions persisting (in some cases) for weeks were
reported in all groups receiving the test article. Although a
log-dose response was not generally evidenc, a compound-related
cffect appeared to be present.

One skin lesion was observed in the low dose group with
8, 3 and 6 lesions occurring at the next successive higher dose
levels at the 90-day reading. Generally, the rate of lesion
occurrence was one per dog. Lesions were primarily noted in the
neck area or the hind paw. Irritation was generally noted in the
area of the prepuce or the vulva. The number of lesions appeared
to be nearly equally distributed between sexes. No lesions were
recorded for controls.

It was reported that dogs with lesions appeared to be sufferﬁng
from pruritus; they licked, scratched, or chewed the affected
areas repeatedly. The pruritus appeared to be more scvere shortly
after dosing since dogs which were quiescent in the merning chewed
and scratched themselves two to three hours ufter they were dosed.
Bacterial cultures of lesions revealed the presence of either
Staphylococcus aureus or B-hemolytic Streptococcus in 5 dogs.

The number of lesions observed at anytime period (0-180
days) was as follows:

sroup Male Female Total
1 0 0 0
2 0 1 1
3 2 5 7
4 2 3 5
5 4 4 3

It was previously concluded that the skin lesions were eiizer
the result of systemic toxicity or the direct result of direct
topical exposure to the test article leading to itching, scratcaing
and subsequent formation of lesions. Topical exposure may be
considered through animal contact of its own emesis and feces
which would litter and contaminate the animal itself cr the cage
floor.

-1
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I+ has already been concluded for rats that the skin lesion
formation was due to a localized topical dermal phenomena which
was a stimulation of C-fibers in the epidermis by fluvalinate
which resulted in an itching leading to a scratching of such
varied duration and intensity that progressively severe lesions
(in some cases) were formed and wound healing (i.e. lesion healing)
was either prevented or impaired for the experimental duration in
many cases. However there were also occurrances when lesions
healed spontaneously.

This Toxicology Branch reviewer believes that the experimental
data developed for rats though not directly applicable to the
dog, bhecause of the argument of species difference, is support
for drawing the same conclusion for dogs as was concluded for
rats. The following general parallel observations for both
species are noted:

°Lesions for both species were observed in the area of
grooming,

°Both species were observed scratching the areas of
normal grooming,

"For dogs contact with the test article with the hind feet
from the cage floor through the presence of vomitus and

feces and transfer to the neck area during grooming on a
reqular basis resulted at times in a progressive and protracted
lesion formation and presence similar to that described

for rats although the method of contact and/or transfer
varied between species. It is pointed out here that rats
eliminated 30% of parent compound in the feces. Dogs may
have eliminated a comparable amount. Assuming that the
average weight of the dog is 10 kilograms the following total
amounts of parent technical would have been administered;
respectively the total doses would be 500, 150, 50 and 20
milligrams per capsule per dose group. Additionally an
unspecified amount of the dose would have been diluted in

the stomach and upper intestinal contents and vomited ouf

by the dog. It can therefore be seen that a goodly amount
of parent technical could have been arailable for dermal
contact. Additionally, it should also be kept in mind

that the technical material in all likely-hood accumulated
on the animal with time.



°The pattern of random lesion appearance and disappearance
- (and in rats reappearance) in dogys was in some cases
similar to that observed for rats.

Conclusion:

It therefore appears reasonable to concluded that the lesions
observed in the dog studies are due, as they are in rats, to a
localized topical dermal phendmena and are not the result of a
systemic response.

Qs B, Wo cnalalles

Albin B. Kocialski, Ph.D.
Toxicology Branch/HED (TS-769)

TS~769:th:TOX/HED:AKocialski:4-11~33:card misc. #27
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Subject: Pilot Study to Evaluate the Effects of Nail Clipping
on the Appearance and Reversal of Skin Lesions During
Dietary Administration of ZR-3210

and

Pilot Study to Evaluate Feasibility of Toe Clipping
“o Alleviate Skin Lesions which Occur During Dietary
Administration of ZR-3210 ,

Test Compound: Half-Resolved ZR-3210 Technical
(f£luvalinate) Run 23, Analysis No. 0281028

Purity: 92.1%

Accession Number: 249604

Testing Facility: International Research and
Development Corp. (IRDC)

Study Numbers: 322-049 and 322-050

Testing Period: August 13, 1981 - September 10, 1981

Report Submitted to Sponsor: October 30, 1981

A. Objective:

These studies were designed to answer several questions
concerning the skin lesions which appear during dietary
administration of Half-Resnlved ZR-3210 Technical to Charles River
Ch-1 rats.

Tests were designed to ascertain whether these lesirns
were due to a systenic effect of the test material or possibly
to dermal exposure to the diet-test article mixture. Also
evaluated was the possibility that the animals caused the
lesions by self-mutilation with their hindfeet nails. sSpecific
questions these studies were designed tn assess include:

1. Would the lesions appear if the test material were .
ardminis<ered by yavagye?

2. Once a lesion was found could it be reversed by
clipoing the hindfeet toenails to the quick and keeping
them clipped?

3. Could the hindfeet toenails be surgically removad
#ith repeated success?

4. Wweuld rate with clipped toenails or surgically removed
toenails develnp lesions and if so, “low severe would they
hecome?

10
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B. Species Select.on:

previous studies have been run with the Charles River
COoBS® CD? rat using this test material. Much data regarding
the skin lesions «nich appear during dietary administration of
the compound has been obtained on this strain from this source.
Males were used exclusively because this sex has been stoun to
be the more susceptable to the skin lesions.

C. Justification for Route of Adninistration:

From previous studies it is krown that the skin lesions occur
when fluvalinate is administered in the diet. 1In order to assess
whether the lesions are due to a systemic effects or due to dermal
exposure, the test material was also administered hy gz'rage.

Macerials and Methods:

Eighty two (82) 4 week old male Charles River CD rats were
obtained from the Charles River breeding facilities of Portage,
Michigan. Animals were acclimated toc the facilities and
initially housed 3 to a cage for 3 days and then 1 to a cage
for the duration of the experiment. All animals were uniquely
identified. Feed and water were available ad libitum. Rooms

were controlled for temperature, humidity, and a 12 hour light

dark cycle,

(lote:

clean protective clothing including disposable

suits, gloves, plastic booties and face masks were worn by the
trained

prior to study initiation.

personnel who conducted the study).

Animals were randomly assigned to 4 groups. Those animals
not meeting the selectioa criteria were sacrificed and discarded

The ‘ollowing table shows the design of

the 2 studies:

Number of Route of Dosage

Study Animals at Test Material (mg/kg Condition

Number Group Administracion Administeread day) of Toes

322-049 1 15 In diet 30 Hindfeet nails
clipped prier
to study inizi-
ation. )

322-049 2 30, In diet 30 Normal at initi-
ation; ulti-ztely
assigned to
either have nails
clipped or iz2ft
alone.

322-049 3 15 Gavage 30 Normal

322-050 4 10 In diet 30 Toenails surz.-—

callv removed,

11
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All studies were terminated after 4 weeks {i.e., 28 days).

Group 1l:

These animals had their hindfeet toenuils clipped "to the
quick" on the first study day and every Monday and Thi~sday as
needed.

Group 2:

The toenails of these animals at study initiation were
normal. However, once any animal developed a lesion covcring
approximately 1.0 sg. cm. of hody surface it was assigned to
either a "no clip" or "clip" group. Alternating assignments
were made to these two groups. The "no clip" group was left
2lone and the toenails allowed to grow in a normal fashion.
Animals placed in the "clip" group had their toenails clipped
following the same procedure as described with Group 1. All
animals were assigned to the "clip" group by the 5th day of the
third week thus allowing 9 days for evaluation of the procedure
prior to termination,

Group 3:

The toenails of all these animals wers not altered and
remained in their natural stzte (i.e., no clipning and no
surgery). This group was initially gavaged at varinus times
throughout the day and then cegirning early in study week 3 the
animals were gavaged routinely at 9:AM.

Group 4:

These animals had their hindfeet toenazils surgically
removed prior to study initiztion asing two {2) different
procedures. The decision to include these 10 animzls in the
study as a separate group was macde by the sponsor. It was the
reasoning of the sponsor that the procedures could 3e evaluzted
and some information concerning toe healing and naill regrowth
as well as appearance and severizy of lesizns mighc be obtained
cven though recovery from surgery »ould not 52 cenzlete prisr to
szudy initiatinn. ’

12
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one prccedure employed a moc fication of an electrocautery
unit. The tips of the toes just roximal to the nail were
removed from 3 anesthetized rats three days prior to study
initiation using a surgical attactment to the electrocautery
unit. Ferric subsulfate was used to reduce hleeding. These
animals were then c¢roup hcused on corn cob bedding until study
initiation.

Two days prior to study initiation, 7 other rats were
anesthetizec and thzir hindfeet tcenails (nails and distal
phalanges) were surgically removec using a tnenail clipper.

An attempt was macde to remave the distal phalanx and all of ths
nail. Ferric subsulphate was utilized to reduce hleeding and
aid clot=inz, These anima.s vere returned tn individual wire
mesh cages cnace thev recovared frmm the anesthetic.

~he tes:t article was ~fferec in the diet on 2 mqg/kg/day
basis to Grrups 1, 2z and 2. The concentratinns were recalcuelazz2d
and the diets nmixed weekly. The -a f-resolved ZRrR-3210 was
initially mixed wita acetone and iacorporated into ground hasal
laboratory ciet and mixed In a HeIzart hlender. The resulting
pre-nixes were adde? to adcitional laboratory diet and mixes t=
obtzin the cesired concentration.

Group 3 animals received the zest material by gavace in &
corn oil vehicle. The test conce=-raticn was prepared iresn o=
a weakly basis and zdminis-ered c- 2 ng/kg/day bzsis. Dose
volume was s=ept constant z: 4.0 m.’'kg/day. Body weiyhts were
reczlculatec weekly.

1

Tach rzt was given a fetaileZ physical exam once each Zay
thr-ughout <1e studv. During days 3, 5 and 7 of study week 3,
the aznimals in Group 3 wer: obserrac rezularly past-dosz in
order to ascertain zhe ti~2 courss »f tre reactizn observed

aia

follzwing ¢

Moribundisy ani mortality wer=a recorded nn the day zhey

30dy weignts znd £ood ~onsuTszinn was measurad weerly. :
Res..%5:

111 animals in Groups 1 and I survived the 3 weex smuly
wherazs cnlv 10 nf 15 aninzls, dcsza oy iavage, surviven (fZrous
2). A1 animals in Grop o= surviszd wizn tae exception 2f <he
i znimals wnich wersz derizrately zacrificed as a result ~f zoor
racnvary from surzezv. Thase 3 z--mals were sacrificed at =ne
req:est‘cf -ae stuny director on 1ne second Gay 2L the stucy.
Snme ~f TRe Trhes atreares "ecrotls and nzaers were infected. It
was -—ne spitinn A the stuliy airenor Tzt <he goor contition
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of the feet would not allow a fair evaluation of the skin lesion
éormation. The toenails of these 3 animals were removed using
electrocautery. Trose animals of Group 4 that had their toenails
removed with a clisper developed inflammed and nccasionally
infected toes but rno necrosis was observed. These animals were
placed on study befnre the feet had time to heal adequately.

The continued presence of fresh blood on the animals indicated
that the healing process at the site of surgery was impeded.

Group mean hocdy weight gains for Groups 1, 2, 3 and 4 were
108%, 109%, 78% and 1409, respectively.

The valnes for group nean food consumption (g/rat/day) were
generally comparable between all groups for all weeks with the
exception of Group 3 (oral gavage) where values were substantially
lower for the first week only.

The reported values fnr group mean compound consumpticn
(g/kg/day) (dietary only) also appeared comparable for all
groups for all periods.

The clinical signs {(Group 3, gavage) reported included
excessive salivaticn, hypersensitivity, red material around the
syes, labored breatning, dacreased motor activity and unsteady
yait. All these sijns were previously observed and reported in
~ther similar type studies. S$igns beginning with salivaticn
jenerally appeared zt 1.0 hour post-dosing and began tn disappear
about 5 hours after dosing.

Skin lesions ‘“ietary groups only} were cdefined as noted
selow and were seen primarily on the head and shoulder arees of
che rats. Reference to other studies will show that the lccus
~f the lesions was jenerally similar, as was the definitiun for
zategorizing the lesions.

Abrasion: A moist area, void of hair, where
part of the skin has bheen scrapped
away but where the involvement is
confined tn the surface. .

Tleceration: A moist area, vnid of hair, where
. rhe skin invaiverent 15 not coniined
toy the surface layer and where
nuscle tissue may ne involved.

Scabbing: A dry, hard area on the surface of
the sxin, vnid of nair.

14
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The examination of the skin lesion data has revealed the
following results. .

Animals that received the test article by gavage {toenails
left untreated) manifested no lesions or ulcerations at any
time during the study. (Note: no individual animal data was
included in the report for this group). These were the Group
3 animals.

Animals that had their toenails clipped prior to study
initiation and regularly thereafter as necded (Group 1) showed a
lesion incidence of 53% during the study and a lesion incidence
of 27% by the end of the study. None of these animals developed
an ulceration.

Animals that had their toenails removed surgically (Group 4
electrocautery or clirjed) manifested a 29% (2/7) lesion incidence
with no ulcerzton during the study. However, at study termination
only 14% (1/7) of the animals manifested a lesion. Three
animals manifested toenail regrowth one of which showed the
presence of a continuous large lesion for the last half of the

study.

Group 2 znimals received no pretreatment of toenails until
after they had developed some identifiable lesion. Animals
were then placed into one of two groups on a alternate basis.
The first groeup (2a) received no treatment and the second group
(2b) had their toenails clipped after the lesion developed.
Those animals receiving no treatment showed an 85% lesion
incidence {including 2 animals, 15%, which also developed
ulcerations) =zt study terminaticn, compared to the clipped
group that had a 42% lesion incidence and no animals with
ulcerations.

additiorzlly, the comparison of the data across, Groups 1,
2 and 4 indiczted that in those cases where lesions were present,
treatment of <he toenails reduced both the number of lesions as
well as the size of the lesions.

Discussion:

The exanination of the data appears to indicate that dermal
contact with -he medicated feed results in skin lesions. This
statement appears reasonable based on the observations that
lesions were znly observed in animals that received the test
article in the diet. Animals receiving the test article by
gavage showed no lesions. Tnoxic signs were present indicating
absorbtion.
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All animals receiving the test article in the diet generally
showed a similar frequency of contact with the medicated feed
as reflected in the values of grams of food consumed per rat
per day. Compound consumption also appeared comparable for all
dietary groups when measured in g/kg/day. All thes: aroups
(Groups 1, 2 and 4) manifested skin lesions. However, the
data revealed th.t the degree to which the lesion was expressed
was dependent upon the timing and type of toenail treatment.
Based upon the data presented increasingly effective control
of lesion develupment both quantitatively ard qualitatively
occurred in the following order Group 2b, 1 and Group 4.
Therefore t' - results of the experiments indicate that toenail
clipping doe: provide a means of controlling the development
of lesions.

Additicnally, it appears reasonable to say at this point
tnat the lesions are not of systemic origin but of a topical
origin. 1In expanding this line of reasoning we have taken
verbatim the following from the report.

In order for the animal to feed, he has to enter the
food jar with his head and forelimbs. Toward the end of
the week the diet level in the jar is low and sometimes it
is necessary for the anterior half of the animal to enter
the jar. Between the diet scattered by the rat and the
edge of the jar lid rubbing on the animal, the skin on the
anterior portion of the animal is repeatedly exposed to
she diet-test article mixture. It appears that this dermal
contact then causes the animal to scratch the exposed areas
with his hindfeet and create the skin lesions observed.

This reviewer finds no strong reasons to disagree with this
line of reasoning. '

additinnally, it was also observed that toenail ramoval
either hy electroncautery oOr clipping needs further work. Some
toenails became necrotic and the animals had to be destroyed.
In other cases some nails were not clipped back far enough and
did grow back.

T+ was also believed that a 2-3 weeck healing period prioar
to study iniziation wynuld 2e desireable.

Conclusions:

The following conclusions can be drawn from the evidence
presented:

s . xin lesions do not appear to be the result of a
systemic effsct of zhe test article by the oral route.
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° gkin lesions appear to he a result of topical contact
with the medicated feed. The test article per se does not
produce skin lesions (see also other dermal studies on file
with the technical article), but appears to initiate a scratching,
which over a period of time, results in abrasions leading to
ulcerations and scab formation.

> aAhraded and/or lacerated skin aggravates lesion formation
by directly introducing the test article into the wound.

° Non-medicated feed did not produce skin lesions under
the test conditions (gavage stuly).

° gurgical removal of toenails controls lesion development
both in the number of lesions formed and the extent of the
lesion formation.

Comment:
In view of the importance of the oral gavage study, we are

requesting some representative evidence that this portion of
the study has heen carried out.

Classification: Supplementary for studies 322-049 znd 322-050.

~

oA a

AN KA rES-Q(ka~¢)f>&\J

Albin B. Xocialski, Ph.D.

Toxicology Branch

Hazard Evaluation Division (TS-769)

Attachment:

o}
"
o
"

o
m

D:TOx: A. XCCTALSKT:s0 3/25/83 X77345 2m 320 im24

11




1

FLuvéLinate Tox review 002859

Page {X is not included in this copy.

Pages through are not included.

‘The material not included contains the following type
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identitf of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of fortula.
Information about a pending registration action.
EK;__ FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.

of

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact

the individual who preparéd-the response to your request.
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Subject: Pilot Study to Examine Skin Lesion Etiology.

Test Compound: Half-Resolved 72R-3210 Technical (Fluvalinate).
: Run 23, Analysis No. 0281028
Purity 93.1%

Accession Number: 249604

Testing Faciiity: International Research
and Development Corporation

Study Number: 322-051

Testing Period: November 19, 1981 - December 17, 1981

Report Submitted to Sponsor: March 8, 1982

A. Objective:

This study was designed to further study the cause of
the skin lesions which appear during dietary administration -
of Half-Resolved Fluvalinate Technical to Charles River CD
rats. Two other strains of rats the Fischer 344 and the Long
Evans, were simultaneously rested in order to discriminate
the relative susceptibility of these two strains to the
formation of these lesions. Along with this, additional
Charles River CD rats were fed a pelletized form of diet
containing Half-Resolved Flyvalinate to see if this might
reduce exposure and thus have an effect on trhe formation
of the lesions and finally three groups of Charles River CD
rats were dusted with 1) ground Purina?® Chow #5002 2) ground
purina® Chow #5002 mixed with Fluvali.ate and 3) cornstarch
mixed with Fluvalinate while they all received untreated ground
purina® Chow #5002 as diet. If dermal exposure alone were
responsible for the irritation which stimulates the animals
to create the lesions, these dermally exposed groups should
confirm this hypothesis.

B. Species Selection:

Previous studies have been run with the Charles River CcD®-
rat using this test material. Considerable data regarding
the skin lesions which appear during dietary administration
of the compound have been obtained on the CD strain from this
source. Males were used exclusively because this sex nas
been shown to be the most susceptible to the skin lesions.
Two other strains were selected (Fischer 344 and Long Zvans)
to see whether these strains also developed skin lesicns upon
dietary administration of test material. .

19




C. Justification for Route of Administration:

From previous studies it is known that the skin lesions
occur when 30 mg/kg/day fluvalinate is administered to Charles
River CD rats in the diet. Test material was administered in
this manner to threce strains of rats for comparissn purposes.
Also, previous studies indicated a possible need for dermal
exposure to the compound before skin lesions were formed.
Therefore mixtures of diet or cornstarch with fluvalinate
were sprinkled on to the fur of the animals cnce a day in
order to obtain dermal exposure with the least possible oral
exposure.

Another group received pelletized diet/test article mixture
with the expeccation that pelletization would reduce the dermal
exposure to the test article.

Materials and Methods:

Ninety~-nine male Charles River CD rats, 22 male Long
Evans rats and 23 male Fischer 344 rats, all 23 days old,
were obtained from the Charles River Laborateries of Portage,
Michigan. Each strain was housed separately, one aninzl to a
cage, during the 2 week acclimation period and actual test
period. The animal's environment was controlled for temperature,
humidity and a 12 hour light/dark cycle. Focd and water were
available ad libitum. Each animal was identified by 2z metal
ear tag carrying a unigue number.

Clean protective clothing including disposable suits,
gloves, plastic hooties ‘and face masks were worn by the
trained personnel who conducted the szudy.

The animals were randomized into study groups by weight
1 week prior to study initiation. The animals from Group 1
were placed on pelletized untreated Certified Purina® Rat Chow
45002 1 week prior to study initiatiecn in orcer that they
become accustomed to eating the diet in this form.

The following tahle shows the dezign of ~he study:

20
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Method Dosage
Number of Test of Species/Sex
Group Animals Dosing Material Carrier ZR-3210 of Rat
1 15 Dietary Pelletized Purina 30 mg/kg/day Cb/Male
$5002
2 15 Dermal Powdered Purina " 0 (Acetone CD/Male
#5002 Control)
3 15 Dermal Powdered Purina 600 ppm CDh/Male
#5002
4 15 Dermal Cornstarch 600 ppm Ch/Male
5 15 Dietary Ground Purina 30 mg/kg/day CDh/Male
#5002
6 15 Dietary Ground Purina 30 mg/kg/day Fischer
#5002 344/Male
7 15 Dietary Ground Purina 30 mg/kg/day Long—-Evans
#5002 /Male

All treated diets for Group 1 were mixed at IRDC using
predicted (historical) food consumption and body weight values
and sent to Zoecon Corp. for pelletization (Note: pelletization
required the use of a dextrose binder which comprised 10% of
the total weight of the end product). Concentrations were
adjusted weekly and pelletized diets were kept frozen until
ready for use.

_ In Group 3 and 4, the test article was mixed with either
basal laboratory diet which had been milled extremely fine or
cornstarch and applied dermally. To do this, about 1/4
teaspoonful of the mixture was sprinkled on the head, shoulders
and back region (anterior end only) of each animal daily.
This amounted to about .6 g of basal laboratory diet-test
article mixtures and .8 g of cornstarch-test article mixture,
Then the fur was ruffled gently with a ygloved hand in order
that the mixture fall to the surface of the skin. This same
procedure was used for Group 2 where untreated milled hasal
lahoratory diet was applied.

The rat chow to be used for dermal application was
powdered at Zoecon and sent to IRDC for use.

The diets with test material used for Groups 5, 6, and 7
were prepared weekly at IREC using the previous week's food
consumption and body weight data.




Animals were observed daily for signs of toxicity and
for the appearance of skin lesions. A careful record of each
lesion was kept indicating location, size and severity.
Lesions were categorized as follows: .

Hairloss: Area void of hair, surface of skin exposed.

Abrasion: A moist area, void of hair, where part of the
skin has been scraped away but where the
involvement is confined to the surface.

Ulceration: A moist area, void of hair, where the skin
involvement is not confined to the surface
layer and where muscle tissue may be involved.

Scabbing: A dry, hard area on the surface of th skin

Moribundity and mortality were recorded on the day they
were observed. :

Individual body weights were measured and recorded weekly
beginning one week prior to study initiation.

tndividual food consumption values were measured and
recorded weekly beginning one week prior to study initiation.

All statistical analysis compared the treatment groups
with the control group for body weight gain and food consumption.

Results:

Clinical Signs: 1I: was reported that one animal recéiving
the test articie in the diet manifested excessive salivation.
It was also regorted that neck swellings were noted in many
animals in all test groups. This swelling was attributed to
a viral infection causing an enlargement of the salivary
glands in the region of the neck. This observation has Dheen
reported in other experiments and the explanation is plausible.

Mortality: No animals died during the course of the
study.

Mean Body Weights: Mean body weights for Group 1 (pelletized
feed) and Grouo 6 (dietary, Fischer 344) were statistically
significantly lower than control values at termination.

However, the initial mean body weights for these two yroups

were substantially lower than control (Group 2, acetcne in basal
diet) values at the beginning of the study. The significance

is therefore judged to bde not biologically meaningful. All

other group mean bpody weights were comparable to the control
group value.

002859
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Mean Food and Compound Consumption: Values were not

'statistically different hetween treated groups and control
group with one exception. Group 6 animals (Fischer 344) showed
a statistically significant decrease in grams food/animal/
consumed per day. However, on a grams per kilogram basis and

a compound per kilogram basis this group was comparable to the
control group. The decrease in grams food/animal/consumed per
day appears to reflect the original small stature of this

group (Note: the original mean body weights of Group 6 were
even smaller than Group 2 by almost 40 grams).

A summary of the skin lesion data is presented in tabular
form (Attachment #1) and reflects the individual skin lesion
data. No ulcerations were observed, only abrasions and scabbing.

Discussion:

Examination of the data revealed generally similar responses

for all categories of observation for Groups 1, 5, 6 and 7,

with the exception of Group 6 which had a low incidence of
severe lesions (lesions were considered severe if the abraded
area exceeded 2.0 sq. cm.) and a low incidence of the number of
animals with lesions at the end of the study. The incidence and
severity of lesions in these groups were also higher than those
observed in Groups 2, 3 and 4 (dermal dusting). Groups 2, 3,

and 4 also revealed generally similar responses for all categories

of observation. No animals in these three groups developed
severe lesions. It was also noted that hecause the test article
mixture was dusted on the head and shoulders of the animals in
Groups 3 and 4, some oral ingestion equivalent to about 2.4
mg/kg/day could not be denied. The contractor therefore put
forth the argument that .an animals highly sensitive to the test
article might have responded to this dose (2.4 mg/kg/day) and
thus a few dermally dusted animals developed lesions as a result
of the oral exposure. However, it was pointed out by the
contractor, and now by this reviewer, that in a previously
conducted study when fluvalinate was administered by oral-gavage
at a dose of 30 myg/kg/day for 28 days, no dermal lesions were
observed.

002859
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. The contractor concluded that within the confines of this
study (IRDC Study No. 322-051) it appeared that poth a dermal
and systemic factor may have been involved in causing skin
lesion formation and suggested further studies to explain the
cause of the les.ons.

However, based upon the results of this study and previous
studies (IRDC Study No. 322-049 and 322-059) the oral route
(i.e., oral ingestion leading to systemic effects as a cause of
lesion formation) appears less likely as a route for lesion
formation.

The following question has peen raised in the course of
the review, "what is meant by the phrase variation in feeding

days" (pp. 122, 123).

Classification: Supplementary.

(bJLQ&vv 3 ¥Za<;,49=k~:

Albin B. Kocialski, Ph.D.
Toxicology Branch
Hazard Evaluation Division (T$-769)

Attachment
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Subject: Pilot Study to Develop Procedure for Toenail Removal
and Evaluate the =ffect on Skin Lesion Formation in
Rats.

Test Compound: Half-Resolved ZR-3210 Technicai (Fluvalinate).
Run 23, Analysis Mo. 0281028. Purity 93.13%

Accession No.: 249604

Testing Facility: International Research and Development Corp.

Study No.: IRDC No. 322-052

Testing Period: December 3, 198l - December 17, 1931

Report Submitted to Sponsor: February 24, 1982

A. Objective

This study was designed to evaluate the effect of toenail
removal on the appearance of skin lesions in Charles River CD
rats during dietary administration of fluvalinate.

B. Species Selection

Species selection has been previously described in IRDC

repo~ts numbzred 322-49, -39, -51 of this accession (Accession$249604).,

C. Justificaction For Route of Administratic:

Justification has previously been provided in IRDC reports
numbered 322-49, =30, -51 of this accession (Accession#249504).

Materials and Methods:

Forty-three (43) three weex old male Charles River CD rats

with the nails of all toes on all feet removed were obtained from
Charles River Kingston, Stoneridge, New York. Nails were removed

iust proximal to the nail bed by the shipper. The animals were
13 days old when they we: denailed and 38 days old when the
study was initiated (NOTE: -0 days were allowed for healing but
eventually was shown not he safficient). All rats were hcused
individually in an anvironrmentally controlled roon. Food znd

water were available ad likitum. ~Each animal was identifizd by

metal ear taqg caryying a unigue numeral.
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Clean protective clothing including disposable suits gloves,
plastic booties and face nasks were worn by trained personnel who
conducted the study.

The design of the study was a2s follows:

Mumber of

Group _Anima’s Dosaqe 9f Fluvalinate
1 21 0 {(control)
2 21 10 ma/xg/day (in feed)

Animals were assigned to either group using a random number
generator.

The test article was oZfered on a mg/kg/day basis. The
concentrations were recalculated znd the diets mixed weekly,

A diet pre-mix composad of =ast zrticle, acetone and basal
laboratory rodent chow was added zo ground basal laboratory diet
to attain the proper concentration and blended in a twin-shell
Hopart blender.

All animals were obsczved ovar a two > {2) week period for
aprearance, behavior, mor=-zlity, =—or inundity, LoZv welght chancge
~

ané food consumptin-~.
Results:
Mortality: MNo animals died while on the study.
Body weight gain and ‘ood consumption was greater Zor control:

than freated groups T 7The coantrn. aroup gained 12 grams nore
thzn the treated qroup an* atn :.. frzns more ner aniszl oper davy

than the trzated gra4n. é r Wers nobt ra2markable
(szin lesions consiinred sz ) Wwith exception of corneal
opacitias in 10 animals which wers present prior

tion. The condition nersisted unchanaed througheu

The corneal opacities were attrit:ited to a viral

condition of toes upon arrival fcor all rats showed

Jich scabs an all Snes. 1T was ranor-ad oy the

as <he ,xuﬂ/ oroqre:ser white, Do TILTISLG

the tips of some toes, BcIn the 3 3 ani L

dr:pped off and the zces hzale % r

e
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of the animals had scabs and/or bony protrusions at study
termination. The contractor for the purpose of compilation of
data, considered toes to be healed when all scabs had disappearecd
from “he tips of the toes. It was reported that in the majority
of an.mals, complete healing of most or all toes took place durinz
the course of the study. The number of animals with completely
healed toes by study termination were 15/21 in the control group
and 11/21 in the treated groups. Therefore 6 animals in the
control group and 10 animals in the treated group did not have
completely healed toes by the end of the experiment.

Skin lesion formation was not observed in the control group.
Skin lesion formation was observed in 14 of 21 treated animals

with 3 animals manifesting a severe lesion (area greater than 2.0
sq. cm.)

Discussion and Conclusion:

The data indicated that 14 animals in the treated group
developed skin lesions after study initiation whercas none were
observed in the control group. However, it was not X readily
apparent as to how these lesions were formed as all the animals
in both groups had all their toenails removed. It was also
interesting to note that, as reported by the contractor, that the
location of the lesions were primarily ventral cervical as oppose:Z
te dorsal cranial and cervical in rats who did not have the
toenails removed in other experiments. It was speculated that
these lesions which were all located in/on the head and shoulders
may have resulted from the animals rubbing against the rim of the
food jar.

It was concluded by the contractor that removing the toenails
from the rats prior to initiation of dosing with the treated diet
did not eliminate the formation of skin lesions in Charles River
CD rats. Since lesions were not prerented using surgical cdeclawi-z,
this procedure was found not acceptable as a procedural option to
be used in the treatment of rats placed on a chronic feeding stucr.

Classification: Supplementary

(_.\i,_i"./(‘J\*\.—- ‘)J <gj'(_w_,"_€l~‘-

TS-769:th:TOX/HED: ABKocialski:4-11-83:card misc, #27



Subject: 14-Day Rat Dietary'study with Fluvalinate-R-S (Fully
Resolved, i.e. one isomer).

Test Compound: Fluvalinate-R-S (Fully resolved).
RU 40074 Lot 2 ZPA No. 1611.

Purity: 98.4%

Accession No: 249604

Testing Facility: IRDC

Study Number: 322-054

Testing Period: February 4 - February 18, 1982.

Report Submitted to Sponsor: April 6, 1982

Objective:

The objective of this study was to evaluate the toxicity of
fully resolved Fluvalinate-R-S to rats upon repeated dietary
administration and to svaluate the potential to produce skin lesions.

Species Selection:

Th's species was also used in other studies, and was selected
for this study for comparison purposes.

Materials and Methods:

Twenty—two (22) male Charles River CD rats (28 days old)
were obtained from the Charles River Breeding Laboratories 1Inc.,
Portage, Micnigan. All animals were housed individually in
suspended wire mesh cages in an environmentally controlled room.
Food and water were available ad libitum. Animals were acclimated
for 14 days to laboratory conditions and examined twice daily for
physical and pharmacological/toxicclogical changes. Following
the 14 day acclimation period 15 animals free of physical
abnormalities and in good health were randomly selected and
assigned to the treatment group. A matching control group was
not employed. All animals on study were uniquely identified.



<
<O

2859

Test article was presented in the basal laboratory diet
(Certified Rodent Chow® #5002, Purina). The test article was
dissolved in acetone and added to 500y of chow which formed the
pre-mix. Additional laboratory chow was added to the pre-mix to
ob+ain the desired final concentration followed by blending
in a Hobart mixer. The test article was offered in the diet at
concentrations estimated to achieve a dosage level of 15 mg/kg/day
of active ingredient. (NOTE: This concentration of 15 mg/kg/day
is equivalent to 30 mg/kg/cay of the half resolved). The
concentration of the test article in the diet was adjusted each
week according to the most recent body weight and food consumption
measurements.

Trained personnel conducting the study wore disposable
plastic protective clothing.

The animals were ohserved twice daily, seven days a week for
signs of overt toxicity, mnribundity, mortality and skin lesions.
skin lesions.were categorizad as follows:

Hair loss:
Area void of hair, surface of skin erposed.

Abrasion:

A moist area, void of hair, where part of the skin has Deen
scraped away but where the involvement is confined to the surface.

Ulceration:
A moist area, void of hair, where the skin involvement is

not confined to the surface layer and where muscle tissue may be
involved.

Scabbing:

A dry, hard area on the surface of the skin void of hair.

(%)
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Body weights were recorded weekly.

Food consumption was measured prior. to study initiation and
after 3, 7 and 14 days.

Results:

All animals survived the study and showed a 27% mean body
weight gain. Mean weight gain was accompanied by an increased
mean food consumption of about 25% per gram per rat per day.

Skin lesions were noted for all animals on the study.
Scabbed areas were noted for all but one rat with the primary
lJocation being the upper body. Lesions were also observed on
the forelimb(s). Abraded areas were primarily located in the
upper body (head, neck, shoulder). Hajir loss was also observed
on the head, shoulder and forelimbs :Zor all hut 4 rats on the
study.

Lesions persisted on almost all animals till termination of
the study. Systemic signs were verbally repgorted tn he the same
as those seen with the half resolved technical at 30 mg/ kg,
especially copious salivation.

Discussion:

Fluvalinate, fully resolved tecanical (15 mg/kg/day), produced
lesions comparable to lesions previcusly seen in other studies
with the half resolved technical. lesion incidence, location
(and severity as stated by the registrant) were reported to be
highly similar to that seen previously with the half-resolved at
30 mg/kg/day and the un-resolved technical at 60 mg/kg/day. The
author stated and this reviewer agrzes that the results appear
to be consistent with prior ~2vidence that the ninlngical activity
is limited to R~-S isomer.

Classification: Supplementary.

(NOTE: the unresolved technical contained 4 stereociscmers
the half-resolved technical contained 2 sterenisomers and the
fully resolved technical contained ~ne sterenisomer which is the
biologically active isnmer),

R 1 ’ )
(]Ji_'u\ Ty “Z:,’\A/: ‘q’-;;[’a\'

Alhin B. Kncialsg«i, PR.D.
Toxicolegy Branch
Hazard Svaluatinn Division (TS-789)

TS-769: KOCIALSKI:s11:X557-7394+3/26/33 Pn. 220 im24
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Subject:

methylphenyl valine)
Test Compound: R-N-(2-chloro-4-trifluoromethylphenyl valine).
514-37. ZPA No. 1612. Anal. No. 0182015.
Purity: 99.6%

Accession No.: 249604

Testing Facility: IRDC
Study No.: 322-055

Testing Period: February 4-18, 1982

Report Submitted to Sponsor: April 6, 1982

NDbjective:

The objective of this study was to evaluate the toxicity of
R-N-(2-chloro-4-trifluoromethylphenyl valine).

O

Structure: cl1 H ”
//\/\ c - (__-'(-l'/

Species Selection:

This species was also used in other studies and was sclected
for this study for comparison purposes.

Materials and Methods:

Twenty-one (21) male Charles Rvier CD rats were obtained
from the Charles River Breeding Laboratories of Portage, Michigan.
Animals were housed individually in an environmentall’ controlled
room for 14 days of acclimation. Food (basal laboratory diet,
Purina) and water were available ad libitum. Aninals were observed
twice daily for signs of overt toxicity, and mortaiity. The
condition of the haircoat was recorded daily. Following the
acclimation period 15 males with no apparent physical abnormalities
were selected randomly and assigned to the treatment group.
rach animal received a unique identifying number.
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The test article was offered in the diet at a concentration
estimated to achieve a dosage level of 18 mg/kg/day (molar
equivalent of 30 mg/kg of half-resolved, assuming 100% hydrolysis
of the latter). The test article was incorporated into the feed
using procedures previously described (see IRDC study nos. 322~
049, and 322-050). The test article concentration was adjusted
weekly using the previous weeks body weight and food consumption
values.

The rats were observed twice daily, seven days a week for
signs of overt toxicity, moribundity and mortality. Detailed
physical examinations were recorded daily for general appearance
and behavior, signs of toxicity and for the appearance of skin
lesions.

In the event that skin lesions occurred during the study, a
careful record of the lesion was to be recorded including the o
location, size and severity. Any lesion prescnt was to be
categorized as follows:

Hair loss: Area void of hair, surface of skin exposed.

Abrasion: A moist area, void of hair, where part of the
skin has been scraped away but where the
involvement is confined to the surface.

Ulceration: A moist area, void of hair, wher=z the skin
involvement is not confined to the suvrface
layer and where muscle tissue mway be
involved.

Scabbing: A dry, hard area on the surface of the skin void
of hair.

Body weights and food consumption values were recorded weekly.
Pesults:

It was reported .that no animlas died during the study and
that appearance and behavior showed no signs of a compound-related
effect. It was reported that one animal exhibhited hair loss (1
day duration, day 3) in the neck region but that the finding was
considered incidental. We agree. Average compound consumption
was 20 mg/kg/day and mean food consumption increased from a
pre-test value of 23.8 g/rat/day to 28.9 g/rat/day by the end of
the 2 week observation period. The group mean body weight gain
from day 0 to day 14 was 508%.

2D
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Discussion and Conclusion:

This reviewer agrees with the sponsor's conclusion that when
R-N-{2~chloro-4-trifluoromethylphenyl valine) was offered in the
diet to Charles River CD rats for 2 weeks at a dosage level of 18
mg/kg/day, no treatment-related effects were observed.

Classification: Supplementary

Albin B. Kocialski, Ph.D.
Tozxicology 3ranch/EID (TS-769)

TS-~-769:th: TOX/HED:ABKocialski:4-11-83:card misc. %27



Subject: Pilot Study to Evaluate the Effect of Corn 01l

Gavage Dosing, Vehicle Volume orn the Toxicity of Fluvalinate.

Test Compound: Fluvalinate

Accession No.: 249604

Testing Facility: IRDC

Study No.: (0219E)

Testing Period: January/February 1982

Writeup Submitted by Sponsor: Ca. February 1982

NOTFE: This was an informal experiment conducted hy IRDC as a
favor to Zoecon to aid in finalizing the chronic study (daily
gavage dosing) design. There was no written protocol and no

written report was prepared.

Materials and Methods: Two high doses of fluvalinate

(technical) [20 and 30 ng/kg/day) were delivered each at 3

different corn oil dAnsing volumes (1.0, 2.5 and 3.0 nl/%qg) to




6 groups of 10 Charles River D weaning male rats. Animals

were observed daily for mortality and toxic signs for a period

of 21 days.

Results: (Telephone reports were provided weekly). During
the first week, 30 mg/kg procduced distinctly more severe toxic
signs than did 20 mg/kg and high dose volumes began to be
observed to be associated with more severe toxic signs than

low dose volumes. Onset of signs became progressively later

with respect to the time of daily dosing. Additionally, the

duration of signs following administration of daily dose
diminished as the study progressed. The most severely af-
fected animals were still showing toxic signs 24 hours post-
dosing. The least affected group was the 20 mg/kg group

dosed at 1.0 ml/kg.

The only compound-related deaths occurred in the high
dose group with 3/10 and 2/10 animals dying at dosing volumes
of 5.0 and 2.5 mls/kg., respectively.

~There were notably more toxic signs at 37 than at 29
mg/kg and at higher dose volumes. The relative severity of
toxic signé increased with dose and increased with the volume

administered with dose.




It is also pointed out that one of the signs observed
was an abnormal gait characterized by the animal walking
raised up walking with weight on proximal phalanges and

metatarsals and the tail rigidly extended.

Body weight and feed consumption showed little difference

between groups.

No dermal lesions occurred in any of the 60 animals on
test even at dose levels and volumes causing death and marked
systemic toxic signs. These findings reinforced prior test
indications that previously seen dermal lesions did not result

from administration of fluvalinate by the oral route.
Conclusion:

Based on the data, it was determined that 20 mg/kg could
safely be administered as the top dose on a repeated daily
dosing gavage study provided the dose volume was low. On
this bhasis, 2 constant .l ml/%3 cnrn »nil dnse volume was selected

for the chronic study.

Classification: Supplementary

ClQQP*; %; hLDiJ»JJ%:éLN\;
Albin R Kocialski Ph.D. 27

Taxicology Rranch/HED (TS-769)
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Subject: Pilot Study to Evaluate the Effect of Daily Topical
Administration of Fluvalinate in Two Vehicles and of Corn 0il

Alone.

Test Compounds: See Material and Methods Section.

Accession Nc.: 249604

Testing Facility: IRDC

o]
Study No.: (B185E)

Testing Period: January 1983

Write up Submitted by Sponsor: January 1983.

NOTE: This was an informal experiment conducted by IRDC as a
favor to Zoecon to aid decisions regarding the need for
changes in methodology on the ongoing chronic study. There

- was no written protocol and no written report was prepared.




The two page report has heen xeroxed in its entirety and

is attached.

Classification: Supplementary

"0 % Kooadb
Albin R. Kncialski, Ph.D.

Toxicology Rranch/HED (TS-769)

NDCR-17396:Kocialski:TOX-16:4/19/83:CM£2:RmB20:x77385:efs

REVISED:04/20/83:DCR-13043

0C2859




Fluvétinate Tox review 002859

Page

is not included in this copy.

Pages "fD through L/, are not included.

“The

material not included contains the following type

information:

<

The document is a duplicate of page(s)

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identitf of the source of product ingredients.
Sales or other commercial/financial informa@ion.
A draét product label.

The product confidential statement of forfiula.
Information about a pending registration action.

FIFRA registration*data.

The document is not responsive to the request.

of

The information not included is generally considered confidential

by product registrants.

the individual who preparedthe response to your request.

If you have any questions, please contact




GCz8s

Subject: Toxicity of Fluvalinate to Rats: Fluvalinate vs.

ZR-3159 (Acyanofluvalinate).

Test Compound: Fluvalinate half-resolved (92.A% pure with

4.0% m-phenoxybenzaldehyde and iess than 1.0% R~Chloroanilino

acid) and Acyanofluvalinate (96% pure).

Accession No.: 249404

Testing Facility: Riochemistry Dept., Zoecon Corp., Palo

Alto, Califnrnia.

Report No.: 7270-12-02-32

Testing Perind: February 22 - March 15, 1932.

Report Submitted: 2pril 12, 1932.

Materials and Methods: Five week old mal= 3imonsen albino

{Snrague-Nawley-derived) rats were nhtained from the Simnnsen
H ag 4

Laboratnries of Gilray, California. Animals were housed 4 to

a cage fnr a 5 day acclimation period under standard laboratory

conditinns. Six days after arrival 10 animals were randomly

assigrned =0 Lwn groucs, individually housed, and had their
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body weight recorded. Animals were not uniquely identified,
however never was more than one animal removed from a cage at

the same time. The experimental design was as follows:

Target
Number nf Route of Dose
Group Animals Administration mqg/kg/day Test material
A 5 in diet -30 fluvalinate
R 5 in diet =20 ZR-3159

Animals were observed perindically (except Saturdays and
Sundays) for general appearance and behavior. Animals were
also ohserved for skin lesions using the same criteriza as

described previously in other reports (see this accession,

IRDC reports 322-049 and 322-050).

Bady weiznhts and® "nod and water zansumption w2re measured
weekly. Food 'S/L Cus=nm Lal DNiet 4.5 Simonsen f.ahs.} and

water were available 24 Lihitim.

43




B

632859

Additionally, at the end of the 3-week test period
animals were placed on a lab diet devoid of the test article
and observed for 1 week for healing and/or reversal of any

occurring skin lesions.

The test compound was provided in the diet on a ppm
hasis with the concentration, recalculated and mixed weekly.
Test article incorporation into the basal diet generally
followed procedures described previously for fluvalinate in

other subchronic and chronic feeding studies.

Results: An unusual jerking motion was observed in hoth

groups as well as a stretcning movement not related to waking
from sleep. Periodic erratic movements were observed including
jumping in and out of the food dish, biting of the toes,
scratching and a digging action in the bedding. One animal

in Group A was observed salivating and scratching itself

under the skin. Diarrhea was also observed in most animals

of hoth groups.

Skin lesions were observad in bhoth groups. Group A,

however, manifested an 80% lesion incidence whereas Group B
showed only a 40% lesion incidence. Group A showed ulcerations
in 4/5 animals at termination whereas, roup B had only 1/5

J
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Food ang water Consumption values were difficult to

feeders, and technician Oversight, However, body weight
Gains Ffop hoth 9roups paralleq one another for the 3 weeks

(+12%. +34% +50%),

Discussion and Conclusion: Skin lesiong wera ohserved in

both droups although to a dreater éxtent anp« Severity inp

Group A, The locus of the lesiong was, however, Generally

te the Eormation of skin, lesiong,
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It was also stated that after 3 weeks on the test article
diet rats were provided untreated feed and lesion recovery

was observed. However, the original report contains no record

of these observations.

Q&*ﬁfi&l& : Sw:wmm\ :

5

Albin B. Xocialski Ph.D.

Toxicnlogy Rranch/HED (TS-769)
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Test Compound: Carbon-14 radiolabeled fluvalinate (Purity ca.
93%)

Accession No.: 249604

Testing Facility: Biochemistry Dept. of Zoecon Corp., Palo Alto,
California

Report No.: 3760-1A-06-82
Testing Period: October 1982

Report Written: October 1982

Materials and Methods:

Two (2) male Spragque-Dawley rats (182 and 219 grams;
7 weeks old) were prepared one day prior to treatment by shaving
an area on the mid-dorsal region approximately 4 sq. cm. One
animal was equipped with a harnesslike restrainer which prevented
access to the shaved area by mouth or feet but yet allowed the
rat to walk. ©No irritation was visible around the shaved areas
of either rat.

Each rat was treated with [trifluoromethvl-cl4j fluvalinate
(3.7 mg, 29 u Ci, 3.73 u Ci/m mole) in acetone (51 ul) by dripping
the solution on the shaved area via syringe. Immediately after
dosing each animal was maintained in an all-glass metabolism
chamber for separate collection of urine and feces.

Within 15-20 minutes the unrestrained rat began thoroughly
grooming the treated area and within 2 hours was exhibiting toxic
signs (salivation, retching). The animal appeared normal after

four hours.

Immediately after dosing the restrained rat showed signs of

severe discomfort by writhing extensively.
Urine and feces were collected for 4 days and then analyzed.

Animals were sacrificed with ether after 4 days.
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The treated skin was excised, the exterier surface rinsed
with acetone and an aliquot of the rinse quantified by liguid
scintillation counting (LSC). The skin patch was then extracted
with methanol and an aliquot of the filtrate was quantified by
LSC. Unextractable cl4 residues and radioactivity in the minced
carcass remains were quantified by combustion to carbon dioxide
labeled Cl4.

Results:
Recovery of the radiolabel as a percent of the applied dose

from rats treated dermally with [trifluoromethyl-Cl4] fluvalinate
was as follows:

Restrained Unrestrained
Urine (Total) 0.7 10.3
Feces (Total) 0.8 39.7
Skin patch (Total) 78.3 2.3
Carcass 2.6 10.6
Total Recovery 82.4 83.4

The identity of the radiolabeled metabolites in the feces as
a percent of the total radioactivity found in the feces was as
follows.

Restrained Unrestrained”
fluvalinate 5.2 31.8
anilino acid 32.2 24.5
polar products 52.4 30.4 :

pplied d~se that was found in the feces

*(i.e. 60% of the ar
stribution as noted).

had a metabolite di
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Discussion and Conclusion:

The examination of data for the restrained rat and the
unrestrained rat revealed comparative total recovery efficiencies
of B2.4 and 83.4 percent respectively. The restrained rat had
78% of the original dose remaining on the skin after 4 days.

This indicated very little absorbtion of fluvalinate through the
skin and was reaffirmed by the less than 2% radioactivity recorded
for both urine and feces. The unrestrained animal showed little
total radioactivity on the skin but a large combined count for
both urine and feces. This reflected oral ingestion of material
through grooming. In the unrestrained animal identifiable
metabolites in the feces showed a roughly equal distribution
between fluvalinate (31%), anilino acid (25%) and unidentified
polar products (30%).

Additional examination of the data for the unrestrained rat
revealed that of the total amount of radiolabeled compound excreted
in the urine and feces 80% of the compound (i.e. 8.4% of the
total 10.8%) was removed in urine and 75% (i.e. 45% of the 560%)
of the compound was passed through the feces within the first 2

days thus indicating a rather efficient elimination.

It can therefore be concluded that ur”=r the test conditi 1s
the parent compound, fluvalinate, is poor. absorbed through the
skin (also confirmed by acute dermal LDgg studies) and that
grooming can effectively result in considerable ingestion of

comnound.

Classification: Supplementary

Albin Kocialski, Ph.D.
Toxicology Branch/HED (TS-769)

TS-796:th:TOX/HED: AKncialski:4-11-83:card misc. 227

&
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Subject: Fluvalinate Skin Irritation Tests (Note: A Series
of Tests Conducted on Skin).

Test Compound: Fluvalinate
Purity: 93.1%

Test Compound Source: Agricultural Chemicals Experimental Group
of Yitsubishi (Japan)

Accession Number: 249604

Testing Facility: Mitsubishi - Kasei Institute of Toxicological
and Environmental Sciences (Japan)

Report Number: MITES Report M56-266 (written in Japanese)
translated into English and confirmed for
accurgacy by Japanese.

Testing Period: January - July 1982

Report Submitted to Sponoscr: ca. February 10, 1983

Studies Conducted:

1. Primary skin irritation experiments
i. Using rats
ii. Using rabbits
2. Repeated dermal application experiments

i. Using acetone solution (iacludes pathological examinations)

ii. Using nlive oil s<lua.>n

3. . Intracutaneous administration experiments
4. Subcutaneous administration experiments
5. Phototoxicity experiments

Experimental Animals:

Male and female SPF rats (Wistar or 3D} strain obtained
from the Shizuoka Préfecturs Experimental Animals Aqricultural
Cooperative Association or Japan-Charles River. Age: 5-7 weeks.
Body Weight: 109-117 grams for females, 111-276 grams for males.
Quarantine Perjod: Approximately 1.1 week.

(A
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Male Rabbits: Supplier., Ishikawaya.

Body Weight: 2.0 - 2.4 kg.
Quarantine Period: 1.0 week

Housing All Animals: Temperature 22-24°C. Humidity: 50-

60% for entire experimental period including quarantine. The
rats were housed in wire mesh cages or polycarbonate cages
(Model Fc—-200; Tokiwa Scientific) in which there were mecal
platforms (flat top type). During quarantine, 5 animals were
housed per cage. During the experimental period, 1 animal was
housed per cage. (However, in the continuous application
experiments using 15% acetone solution 5 animals were kept per
cage at first, with 1 animal per cage from the 5th day.)

The rats were allowgto consume feed and water freely. The
feed consisted of solid feed (MF: Oriental Yeast Industrial
Co., Ltd.). The drinking water was tap water that had bheen
sterilized by ultraviolet irradiation and which was supplied
by an automatic water feeder or a water bottle.

The rabbits were housed in individual cages and feed was
dispensed to them by automatic feeders (Tokiwa Scientific).
The feed used was RC-4 rabbit solid feed (Oriential Yeast) and
the water used was tap water that had bheen sterilized by
ultraviolet irradiation and which was applied by an automatic
water feeder. They were given free access to both feed and
drinking water.

Primary Skin Irritation Experiments - Rats: Five 7 week old

malc SD strain rats (SPF). wWeight was greater than 250 gms.

Experimental Design:

Fluvalinate was diluted to 15% with acetone and applied
in a volume of 0.5 mls to an area 4 x 5 cm. on the back of
thé rat. Th2 area of exposure had previously been shaved with
hair clippers the day beforz followed Dy use of a depilatory
agent. An occlusive patch was applied for 24 hours atter
which time the remaining test mat=rial was wiped off.
Observations were made and scored according to the method of

Draize for 7 days.

Results:
1t was reported that no distinct abrasions were observed
and that all animale gained weigh=z. Signs observed were crouching,
prostration, shromeodacryorraea, dacryohemorrhea, nose bleed and
the eyeballs. Some signs were attributed to the

protrusion of
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effects of occlusive patching. Signs of primary skin irritation
were absent by the fouth day. The maximum primary irritation
score was 2.

Conclusion:

Based on the Draize method of scoring the compound can be
classified a mild skin irritant.

Classification: Supplementary.

Rabbits: Two male albino rabbits were used.

Experimental Design:

The back of the rabbit was shaved with electric shears one
day before administration of the test material. One area
consisted of intact skin and one area was abraded (one rabbit only)
with a 21 guage needle deep enough to penetrate the stratum
corneum but not the dermis. A volume of 0.5 mls was then
appiied to each area. A gauze patch was then applied and held
in place by a polyethylene sheet taped to the animal for a 24
hour period. The application site was then wiped clean with
absorbent cotton soaked in water. Evaluation was then carried
out by the method of Draize at 24 and 43 hours.

Results and Conclusions:

Based on the Draize method of scoring the compound can be
considered a mild irritant.

Classification: Supplementary.

Repeated Dermal Appication (Acetone Vehicle) Experiment:

Experimental Design:

Five week old male SD strain rats (SPF) were used in the
abraded group. Six to 7 week old male Wistar rats (SPF) were
used with all other groups.
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Fluvalinate was diluted with acetone to concentrations of
15, 1.5, 0.3 and 0.15% {(w/vY. A volume of 0.05 ml per day of
these concentrations was applied to the dosal cervical area (an
area not reached by foot or mouth) with a ball tipped needle.
With concentrations other than 15%, a control application with
acetone only was applied in the lumbar region. 1In cases in
which the 15% solution was used the region of application was
shorn with hair clippers and chemically depilated. 'In the
other groups shearing was performed with scissors and depilation
was not informed. With the 15% solution applications were made
to the intact group and the abraded group (abraded group; skin
penetrated with a 21 G needle sufficient to penetrate the
stratum corneum but not the dermis).

Number of daily treatments and order of performance of
experiments.

1. 15% (10)* - Intact Group -- 14 days, sacrifice on
15th day.
{ 2) - Abraded Group ~-- 7 days, sacrifice on
3th day
2. 1.5% {( 5) - 5 days, sacrifice on 6th day (intact sxin) :
3. 0.3% ( 5) - Same as #2 abnve
4., 0.15 ( 5) - Same as #2 above
* { ) = Number of animals.

Pathological Examination:

Skin samples from all high dose group animals were =2xcisad,
processed, sectioned, stained with hematoxylin and eosin, and
examined under the micorscope.

Results:

General Observation:

Scraéﬁing was observed in all groups approximately 15-20
minutes after application beginning about the second or third
day. The day scrathing was first observed in the low dose
group was not recorded.

Gross Pathology: 15% Intact Group: It was reported thac:
petechiae were observed at the margins of the region of applicatinn
in 5 cases from the third day of application. Similar petechiae
and local ulceration in the margins as well as ernsion wa2re saz2n

in 2 cases. Subsequently it was reported that these signs
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continued until the experiment was concluded. Decreases in
spontaneous movement were observed in all cases. Housing
arrangements were chang_g from 5 animals/cage to 1 animal per cage
from the 5th day of application in order to keep the animals
from wounding each other. Hemorrhage marks appeared over wide
areas on the upper fcrelegs and at the bases of the ears in
several cases from the 7th day of application. The same signs
appeared in these sites as in the region of application and
persisted until termination of the experiment. Spontaneous
movement continued to decrease with abnormalities in walking
becoming manifest from the llth day until the experiment was

concluded.

15% Abraded Grcup: Petechiae marks were seen around the
wound in 2 cases and were seen in all animals from the 4th day
onward. Signs similar to those in the Intact Group appeared in
a repeated pattern and persisted until the experiment was
concluded.

1.5% and 0.3% Groups: Results in these two groups were

generally similar. Petechiae were observed 3 days after
application, hemorrhage and scabbing were also observed.

0.15%: Mild reddening was observed in all cases (seen .
also in all other groups). However, no other symptoms were
observad.

Histopathology: 15% Group Only: Abnormalities were seen
in botn the Intact Group and the Abraded Group. Proliferative
thickening and necrosis (scrabbing) of the prickle cell layer
and cellular infiltration of the subcutaneous tissues were
seen in the region of application in the Intact Group. Tn the
Abraded Group edema was observed in the region of application
in addition to the aforementioned findings. The incidence of
pathological changes were clearly greater in the abraded group.

summar:y :

All gr?ups were observed scratching with the intensity
being “ose ralated, Scabs appeared at the two top dose levels
as close to the appllcaflhn site as the hind fcot could reach.
Onset was cose related and ulceration was observed at the top
dose. Erythema at the low dose and nc scabbing was observed.

Conclusion:

Trege r2sul-s lead =h2 petitioner oo propsse that zhe small
lesions nbsarved in the rzz chronic gzvayge study may be created
by grooming 27 the site of dermal contamination,

Classification: Core-Supplementary.
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Results:

10% (5 Animals): Dermal application on the right and

intracutaneous injection on_the left. - Signs were g2nerally
similar on both sides of the animal. Mild reddeaing of the
application area followed by evidence of scratch =marks (abrasioas)
were noted. Ulcerations were nbserved in 3/5 animals receiwing

the compound by injection.

Intracutanecus injection (5 animals). - Signs were

ualitatively and guantitatively similar as noted zbove.
Y

15% (5 animals): Dermal application on the right side and

intracutaneous ini tion on the left. - ™Mild recczniag (dermal

application) was < -12¢ follawed by evidence =f scratch
yowever, these les:.. disappeared 5 days alter £
Slight reddening was seen at the sitas of injectl

by signs of abrasion and scabbing.

Intracutaneous injection only (5 animals): 3igns in

avidence generally paralled those proseated above.

Summary and Conclusion:

Scratching »f the region 2f applicatina and 112 sita oI
intracutaneous injection and their paripheries wizn tan ains
paw and the mouth was confirmed in 5oth concentrazian groains.,
Hemorrhage marxs 22rasions and scabs waore soserral.
Classification: Core-Suppelementary.

Subcutaneous Adainistration Experimenr.

txperimental Animals: Five 6 waok old £2% Wistar rats.

EZxperimental Design: Fluvalinate diluted wizh slive 211l
to a concentrati~cn of 13% (w/v, was administerad oy ta2 samns
method as for intracutanenus administration. 3 wcolume of 3.725
ml was applied dermally one a <ay for a two Zay z2ricd to the
right €lanks of five animals w=ile amounts of 7.2% nl were .
adminiscered once only by subcutanesus injsction Iatn the lslt
flanw. Odsaervations weroe made Inr 7 Zays.

Resu.ts:

Dermal Application: Scad Zormatioa was szen 1n 2 cases

and disappeares scior to termination of th2 osservation pariod.
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Subcutaneous Injection: Mild reddening and scaling was

observed aut was reversed within 7 days. Generalized grooming
with the hind paws and mouth was observed from 20 minutes after
administration on day of administration. This was transient

and not distinguishable from a response to a subcutaneous saline
injection (reported later). Scratching was not specifically
directed at the sites of subcutaneous injection and was not
persistenz. Ho adbrasions were seen subsecquently.

Summary :

.
the region of topical application. Although transient generalized

Abrasions sught to be due to scratching were found in
i

grooming of the sites o2£f subcutaneous injection was seen on the
day of aéainistration, the behavior was not obvious or
persistenz, and was not distingiushable from ncrmal grooming
and did not leal =o abrasions.

Classification: Tore—Supplementary.

Phorotoxicity Exceriment:

o0f 17 six weekx ol

Experimental Animals: 2 le 3
s in the 1.9% jgroup and 1)

Wistar razs ware 2sed 4ith
animals iz the 13.7% Jroup.

red o concen=zration
m. in -he dnrsal
e same =2NNSr =S

Experimental Tesign: Fluvalinate was ¢

3
of 1.0% and 0.7% ’w/v) in acetone. Arsas 2x2
-
t

~

cervical region were shorn and denilatad in
in the repeated d=rmal application experimen
nn a cne time basis. Tiv

gs:i a3z ontral iroup.,  Twe 1inals - T3 oS v

irradiatei group znd applicaticns made ~ithout immodilizing the
animals. 1In the irradiated group animals in thz 2.73 solution
graup, 5 znimals were used in the irradiated group and 3 aninals

were useé in the non-irradiated group.

Aninmzls receiving radiation treatment were irracdiated az
30 minutes after application with UV light eguivalent to
1.4x108 e':g/cm2 through a soda glass,., Animals were kept at 2
distance 2f 10 cm from the lijht sourc=a.

Observations =£ the 1
irradiatisn and :zp *n I 2ays
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Summary of Results:
Scratch wounds and ulceration thought to be cdue to scratching

were observed in irradiated and non-irradiated qroups. No
clear differences in signs between groups were observed.

Classification: Supplementary.

Ancillary Study: Subcutaneous injection and dermal
application.

Communication: From Japan by TELEX.

Objective: Confirmation of absolute lack of response in
subcutaneous treatment.

Materials and Methods: Three groups of animals,
Sprague~Dlawley rats, Six per group.

Material was fluvalinate 15% in olive oil.

Group l: Skin painted on right side, no treatmsnt on leit
side (£lank).

Group 2: Intracutaneous injectioan on the rigzat flank, nc
treatment on the left flank.

Group 3: Subcutansous injection on the right side, =3
treatment on the left side.

Results:

W

On Zay next to treatment, 2/6 subcutanesus sites showad
light brown Spot suggesting upper penetration 2f compound.

Sites found scratched an3 became lesions, Consideration saou’d
be ziven to an upward leaking of compound at the injection sizz
or less =han desiresable injection technicgue since the technician
was not the same as was used in the previous experiment.
Classification: Supplementary. :
. .
- -7 SR
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Albin 3, Kocialsxi, Ph, 3.

Toxlicology 3rancn
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NOTE TO THE READER: This study has previously been reviewed
and classified. It 1s included here for
the purpose of completeness. The study
can be found in Assession Numbers 243458
or 249604.

Subject: Delayed Hypersensitivity Response Pilot Study in CD
aubject Yy ; Y pP1iot ¥
Rats Subchronically Topically Exposed to Half
Resolved Fluvalinate

Test Compound: Half-Resolved ZR-2310 (ERRATA 3210) Technical
Fluvalinata2, Run 23.

Accession lo: 49604

Testing Facility: OQuintex, Inc.
Ricamond, Yirginia

Study No.: Nore given

Testin, Per‘od: aApril 28 - May 5, 1982

Report Submitted to Spensor: June 19, 1932

purity of Test Material: 23%

Batch or Lot No.: »an 23
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Subject: Celayed Hypersensitivity Response Pilot Study in CD

Rats Subchronicallvy Topically Exposec to Helf
Resolved Fluvalinate

Test ggfggugg. Half-Resolved ZR-2310 (ERRATA 3210) Technical
Fluvalinate, Run 23.

Accession YMNo: 248458

facility: Quintox, Inc.
2ichmond, Virginia

Testing Period: April 28 - May 5, 1982

Report Submitted to Sronsor: June 10, 1982

Purity of Test !laterial: 93%

Batch or Lot No.: 2Run 23

The purpose of this pilot study was to <etermine the
feasibility of similarly testing animals currently on a
chronic feeding study, for a delayeé tyre hvoersansizivity
response to fluvalinate znd to refine apnrocriate nmethodolocy.
Materials and Methocs:

mhe delaved tyze hyrersensitivity resronse (DHR) to
fluvyalinate was evaluated in male Szracgue~lawlew derived
{Charles River CD) rats creviously usei in an IRIZC zilot
topical administration studv. The “est material had re2n
zpolies topically cn the intact dersal cervical region daily
for a period of 19 cavs. animals were not shaved prior to
treatment. Group . was exposed to 0.23 ng/xg cf fluvalinate
dissolved in_corn_oil, Group 2 was treated with 3.25 mgyky -
of fluwalinzte disso.ved in acetone, 7Group I raceived corn
0ilT7RTT T3 T3 ose volume L L.u nl/xa. TIzon conclusion of
TRCC's cortion of thd exzeriment, the —ale znirczls were
air=freizn-=d =0 Quintowx Laks where 2 Iiurch ~rcun oI animals
compr;seé totally cf ferazles Wwas acdied : :
latter group serveZ as the o
orevicusly Zetermined that =
the rzsulis of the s=-ucdy.

Raception of znimals was Znllcwed by 3z 2-4z7 acclimaticn
period. animals wers =2xamined Ior zeneral heal-s and housad
in individual cages. The rign® ear i all tne znimals received
from I23C had attached metal a2zr taes, and 2s a conseguence
the richt ezrs were swollen and occisicnally infeocted. 7T
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(2) znimals were observed intially as having lesions which
then disappeared during the acclimation period. Animals were
allowed free access to =ap water and standard Purina Certified
Labtoratory Chow 25002. -

Animals were weighed and injected IP with 8 X 106 molar
fluorodeoxyuridine (FuDR). FuDR inhibits the enzvme thymidylate
sgnthetase thus allowing for 2 greater incorporation of
1257_5-jododeoxyuridine (IuDR) into monocytes. Thirty 30) -
minutes later each animal received 10 microcuries of -251-5- .
TuLCR by IV injection. Twenty-four (24) hours after injection,
each animal was challenced with 25 mg/kg of fluvalinate
applied in a volure of C.05 ml (acetone &r corn 0il, respective
to the original vehicle applied at IRDC) to the left ear. The
challenge cdose of fluvalinate was 100 times the daily dose

previously administered topically at IRDCLT

mwenty-four (24) hcurs post-challenge the animals were
sacrificed with chlorofcrm and the following tissues and
orczns were removed:

right ear (punch biopsy)
lefs ear (punch biocpsy)
richt cervical lvmph nodes
lefc cervical lv=ph rodes
spleen

0O00O0O0

Tach tissue/organ was weiched and placed 1
£ . Samples were then counted on a gamma CoOW
2 minutes. i

o
0w
[¢]

-
-

3

Jata was analvzed cusing the approprilate statistical

metnccs.

Resu’ts:

General Observations: Prior to challenging the left
ear, only “orma. groomingy was observed. Howaver, all animals
began scratching at their left ear {challenged ear) and the
arez directly below the ear within 15 to 20 minutes post :
-challenge. Scratching continued for approximately 1.5

hours after which time normal crooming was again obc.rzved.

Absolute Tissue an Weights of Animals Challenced

hormcceneous with the ex
Fit-=2d with a metal ear

metz> ear tags nor were
lef+« ear weight, lef ight

rgiugianiingiiing vapmpigtisiugagir Silpting-Apn S i bt St e A - Stasfipnindraiiadioull oduniontuiiydeniiediond
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control. The richt ear weichts (punch biopsy) of the naive

group (untagged ears) were significantly lower than that of
the corn oil control group (tagged ears). s

Absolute Padiocactivity of Tissues_énd Organs. 211

Suer 181t aar COURts than the corn oil controls
bﬁE’Bﬁl?‘Eﬁé'léEEfEBE'EBGEE%’En"561&51%’éiﬁééé&'EE'?iﬁ%éllﬁate
in corn oil Wwere statistically lower than corn oil controls.
All groups had higher spleen counts than the corn oil group
and all were signiflcant at the P <0.05 level. Heither left
nor right node counts for all the groups differed =

- ——— - i o — o —— - T

Relative Tissue_and Organ Weight Patios. Thers was a

wide Tange in the body weights of the Znimals within each

group. Therefore, an attempt was made to normalize the data
by calculating the ratio of tissue and organ weights of each

animal to its body weight.

No difference was observed between the cern oil control

Fluvalinate Challenged Animals. IGht nocs count
frva_rtier ZiCox= ELIE e et den SoPEE_XEC S
Tatios sShowed no significant ¢ Tom trne corn o1l

The naive group showed the grea - , th

increase was not significant as determined Dy the W lcoxon
rank sum test. The left ear count ratios followed the same
pattern as the relative weights. The left ear ratics of the

naive group were significantly lower thzn the cora cil control,
newaver no difference was observed between *he corn 2il control

greup ani Tha fluvalinate treatment ¢roups. wnile zaere
o - - - = g o, o o o i -t~ Sl - . .

Gere no 2ifTarences between ctne IRDC animels with r-Ir=ct to
the right (taggec) ear count ratios, the naive anizzl's

right (untagced) ear count ratlio was significantly Lower.
Discussion:

A delaved tvpe of hypersensitivity response can manifest
itsel® in some of the following ways:
increase 3ia the challence ear we
increase in the challence ear ra
o increase in the size of the dralir

of -he challenged ear

.
>

o0

-
Coc

< - - b
lpactivity
1

z

ing lvmph node
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o increase in the radiocactivity of the drainage
lymph node of the challenged ear

o possible increase in spleen weight

o possible increase in spleen radicactivity

corn o0il control crcup were

inate treated groups or :the
or relatiwve count tasis.

The left node count showed oo i ffsrences between ¢roups.

Spleen counts of the fluvalinate treated animals c¢id shcw an
increase in both absolute and relative activity ccmzarad to
the corn oil group. However, since the naive anirzals alsoc
had a sianificant increase in the counts conrared to the corn
0il group the increased spleen radiocactivity mav ke atzributed

to a non-specific effect or may represent an increase in
diviéing cells which occurred In response to the animals
scraztching.

Althouch there was no positive control, per se, in the
studv the results of the richt ear parameters can ce Intercreted
to sbow that the assay dié detect monocvie Influx.

All animals received from IRDC appeareé to -
measurable amount of infection cf the right ear
presence of the metal ear tags
of 211 IRDC animals, regardiles
similar in weight and radioact
groud had far fewer counts prese
same pattern was observed 1f crne

weichts and ccunts.

Since one would expect tc see monccvtes &t
infection, it was not surprising that <he richt
with metal :tags, showed signiIicant Increases
radicactivity ccmpared to ears without :tagds.
micht consider <he right esar Zata as an "indirect
control.
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e CD rats,

The datz from +his stuzdy sugeest that nal
topically exceseé tc hali-resclivecd filpvalinzte when azdlied
under tae regimen estatliszec by IADT, do not haccme sensitized
to the compound, sizce chaléeasg-fish :99 :}yré}:-ésf fails_
3

since

a:otner

resconsp LDOH C

mechanism cIzuses cermal lesicn ;:ocuct‘on.

Jue to the limi-eé nuzm=er cf animals aveilable Zrom the

chrenic @istary studies and tne nich probability of negative
e@ on =he data =F =his study, it was nct recoww,nded

that_z_siziler s:zgy be carrisd ou: ia the chronical
Classification: Cors — Sozplementary

Peotnote:  Zcecon nas indicated réd other
short—term studies in whick Zcecon b dermal
lesion etiology, Zoscon haz conilirme éants resvponded
promctly to an adezuate tcriczl ZJose 2 te v attempting
to scratch the apclication sitze. The onset of teravior was
rhe same in naive as in przvicusly exposed animais and was
sufficiently rapié as to exzlude an imrerne xzechenis I+ was
alsc dose relatad in term o the vicor with which the rats
scratched. 1% zn = eq -ccical dose was zpplied daily,
the scratct zorzded aliter I or 3 davs: civen
continued -, & ZSermal ulceraticn zav te
procéucec by scrztching.
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MOTE: This data was generated by Zoecon Corn. and is to be filed
with fluvalinate. Caswell Yo. 9’4

Subject: 5-Week Rat Dietary Subchroniec Toxicity Study with
Fenvalerate (MNOTE: not fluvalinate) Technical.

Test Compound: Fenvalerate Technical. Puritv: 95%

Accessibn No.: 249604

Testing Faciiity: 1International Research and Development Corp.

Study No.: 322-053

Testing Period: June 29 - August 3, 1932

Report Submitted to Sponsor: November 5, 1382

Batch or Lot # from Label on Container Provicded bv Zoscon:

Fenvalerate tech. SD 43775

Code 11-5-0-0

Lot 80115 15 gms. Zot#80115, 1/2/79
CsaH Rs&D log 541

(amber solid)

Obiective:
The purvcose of this study was to evaluvate the =oxicity of
cenvalerate technical to rats upon repeated éietarr administration

ané to evaluate the notential to produce sxkin lesions

Species Selection:

. kol - - . .

Charles River CD° rats were previously used in other studies
conducted at the lab witﬁ related test articles. It was selected
for this study for comparison purposes.

Materials and Methods:

Twenty-one (21) male Charles River 2% rats were obtained
from the Charles River 3Breeding uabor“ tories Inc., of Portaga,
Michigan. Q:ts were housed individually and Zood {certified
Rodent Chow® #5002, Ralstcon Purina Co.) ané water were available
ad libitum. Animals were chserved regularly for signs of overt
toxicity and mortality. The condition ol the aninals haircoat
was recorded daily. Animals were acclimated Zor 14 days to

65
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laboratory conditions. Room environment was controlled for
temperature, humidity and a 12 hour light/darx cvcle. Following
the acclinmation pariod 15 males with no readily apparent physical
abnormalities were randomly selected and assigned to the treatment
group. Each animal had attached an ear tag inscribed with a
unique identification nunber.

Clean, disposable plastic protective clothing was worn by
the trained personnel who performed the techrical functions of
the study.

The test article was offered in the diet at concentrations
estimated to achieve a dosage level cf 30 mg. of a.i./kg/day (HOTZ:
pased on comparison of molecular weight and isomeric composition,
the equivalent dose of fenvalerate (unresolved) was determined to
e 50 mg/xg/day when the dose of fluvalinate was 50 ma/kg/day) .
Test article incorporation into feed followed rrocedures previously
described. An initial amount of compound was mixed with acetone
and blended into 500 g of animal feed with a Hobart mixer. This
ore-mix was then added to a sufficient amount cf lab chow and
Hlended in a Hobart mixer to obtain the desiresd concentration.

Animals were observed twice daily, seven days a week for
signs of overt toxicity moribundity and mortality. Detailed
physical examinations were recorded daily on a reqular schedule
for general appearance, behavior, signs of toxizity and for the
appearance cf skin lesions. A careful raecord of each lesion was
xeot indicating, location, size and severitv. Lesicns were
categorized as follows:

Hair loss: Area void of hair, surface of skin exposed.

Abrasion: A moist area, void of hair, where part of the
skin has heen scraped awav but where the
involvement is confined to the surface.

Ulceration: A moist area, void of hair, where the skin
involvement is not confined to the surface
layer and where muscle tissue may he
involved.

Scabbing: A dry, hard area on the surlace of the skin void
of hair.

Body weights and f£ood ceonsumption were measured and recorded
weekly.
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Results:

Survival was 100% for the study duration. Group mean bedy
weight gain was approximately 93.15%. Groups mean food constmption
in terms of grams/animal/day remained relatively constant for the
5 weeks. Grams of food consumed per/xg/day decreased (30%) with
time as expected. Compcund consumption remained constant for the
5 week period averaging ahout 51.0 ng of active ingredient/kc/day.

No pharmacotoxic signs were observed Eor appearance and
behavior.

Skin lesions wer
and the number of les
was as Zollows:

“

2 noted in 11/15 animals. The type of
i

l=sion
ons observed Zor each category of descript

ion
Hair loss: 9/15
Abrasion: 9/15
Ulceration: 1/15
Scabbing: 11/15
Lesions were observed in the upper bedy generallv in the dorso,
lateral, craniazl and cervical areas.

r

It is alsc pointed ou* zere tha n re
o 3 so

- -
observed in several animals other than the
nhy the study soonsor.

gressicn was also
ecifically identified

It is noted here that lesions were categorized accordinz to
the definitions presented in the methods section. e point tais
out to avoid any confusion between the nunmber of animals showing
scabs (as scabs by nature are indicative oI the presence of hzir
loss) and the number of aninmals showing hair less.
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‘Conclusion:

Fenvalerate under test conditions, znd wiilL the specific
sample of test article emploved was saown to praduce skin lesions
in rats when rats were exsosed to the testz article incorporated
in Zeed.

Classification: Suopplementary

Albin 2. Xocialsxi, Ph.D.
Toxicologv Brinch/HED {T5-759)

T, - . AN
Qo 5. Yena 20

"5-769:th: TOX/HED: ABKocialski:4~11~83:car? misc. #27




